Key words: substantia gelatinosa --single unit recording --adult rat spinal cord in vitro --microiontophoresis --amino acid neurotransmitters --opioid peptides Extracellular recordings were performed from neurons of the substantia gelatinosa (SG) in an in vitro preparation obtained from the spinal cord of adult rats. About 40% of neurons were spontaneously active. They could be synaptically influenced by low and high threshold fiber input entering the spinal cord through dorsal and ventral roots. Repetitive low threshold stimulation led to a transient increase in activity of a number of these neurons, whereas high intensity stimulation predominantly reduced excitability. The majority of non-spontaneousLy active neurons responded to an increase of stimulus intensity covariantly with an increase in firing rate. The excitatory effect of phoretically administered L-glutamate as well as synaptically induced and spontaneous activity was reduced or abolished by phoretically administered GABA, glycine or the enkephalin-analogue t~-Ala2-o-LeuS-enkephalin. The actions of the enkephalin analogue were blocked by phoretically applied naloxone. The findings are consistent with the notion from in vivo investigations of a structurally and functionally heterogeneous population of neurons which display a responsiveness to microtopically applied putative neurotransmitters resembling dorsal horn neurons in deeper layers.
Extracellular recordings were performed from neurons of the substantia gelatinosa (SG) in an in vitro preparation obtained from the spinal cord of adult rats. About 40% of neurons were spontaneously active. They could be synaptically influenced by low and high threshold fiber input entering the spinal cord through dorsal and ventral roots. Repetitive low threshold stimulation led to a transient increase in activity of a number of these neurons, whereas high intensity stimulation predominantly reduced excitability. The majority of non-spontaneousLy active neurons responded to an increase of stimulus intensity covariantly with an increase in firing rate. The excitatory effect of phoretically administered L-glutamate as well as synaptically induced and spontaneous activity was reduced or abolished by phoretically administered GABA, glycine or the enkephalin-analogue t~-Ala2-o-LeuS-enkephalin. The actions of the enkephalin analogue were blocked by phoretically applied naloxone. The findings are consistent with the notion from in vivo investigations of a structurally and functionally heterogeneous population of neurons which display a responsiveness to microtopically applied putative neurotransmitters resembling dorsal horn neurons in deeper layers.
The dense axonal and dendritic arborization and the small size of cell bodies of the substantia gelatinosa (SG) have impeded extensive electrophysiological analysis of this site until recently1-3,10,12,15-17,20,24 , for review see 5,z3. From those studies as yet undertaken, certain common features emerge: most cells in the SG are influenced by cutaneous afferents, including C-fibers, triggering complex tonic and phasic excitatory/inhibitory interactions. Very little is known about the descending influences affecting their discharge activity 4. Since most of the recently characterized neuropeptides have been found preferentially in cell bodies and terminals of the SG (for review see refs. 13 and 14) peptidergic, in particular endorphinergic, mechanisms have been implicated in the control of SG neurons over cells giving rise to spino-fugal systems (see refs. 27 ).
The present study shows that in vitro recordings can be obtained from spinal cord slices of adult rats in which the profuse interconnections between SG cells and their connections with other neurons of the dorsal horn are fully developed. Male rats (Wistar, were anesthetized with urethane (1.3 g/kg, i.p.). A laminectomy was performed from sacral (S1) to low thoracic segments (T 10/11). The dura was dissected and the spinal cord was removed with about 0.5 cm of the attached dorsal and ventral roots. The tissue was transferred to oxygenated artificial CSF (mM): NaCI 124; KC1 5.0; NaH2PO 4 1.25; CaCI 2 2.0; MgSO4 2.0; Glucose 10.0; NaHCO 3 26; saturated with 95% 0 2 and 5% CO2, pH 7.3-7.5 at 4 °C and rinsed for 30 s. Six to 8 transverse slices (400-600/~m thick) were then cut from lumbar segmentsS,9 with a tissue chopper and placed in the recording chamber and peffused with warm (35 °C) oxygenated artificial CSF (flow rate: 1-2 ml/min). The dorsal and ventral roots were placed on bipolar stimulating electrodes. Recording was commenced after 1 h of incubation. Both, recording and application electrodes were aimed at the clearly visible translucent band in the dorsal horn corresponding to lamina 2.
For recording the electrodes were filled with a mixture of 1.6 M potassium-citrate and 1.0 M KC1 (10:1) * A preliminary report was presented at the Joint Meeting of the German Physiological and Pharmacological Societies.
